Abstract
Reflectionincreasinglyhasbeen
incorporated into all levels of medical education. Nearly a century ago, the educator John Dewey 1 framed the importance of reflection in the learning process. More recently, Schön 2 and others 3,4 have drawn on the importance of reflection in professions education to create lifelong learners. In medicine, reflection has been shown to produce better student exam scores, improved student performance with standardized patients, increased numbers of residents meeting rotation goals, and improved diagnostic accuracy by medical residents. [5] [6] [7] [8] In response to this growing body of data, medical trainees are required to complete reflective exercises as part of their learning more than ever before. For these written reflections to become an integral part of medical training and assessment, educators must be able to evaluate with confidence the reflective ability of their learners captured in these activities. Several researchers have reported on methods to review written evidence for reflection from journals or vignettes and have demonstrated that the reflections can be reliably scored. 9 -12 Investigators also have studied issues related to demonstrating validity of these types of measures. 11, 13, 14 Despite the significant interest in reflection and its rapid dissemination, some educators have expressed concerns about both its implementation and evaluation. Freedman 15 questioned whether educators have popularized reflection to the point where its intent and meaning as an educational tool are lost. Students and residents at our institution frequently report to us a belief that good writers and storytellers earn more favorable reflection scores. In discussing our work at a national educational research meeting, Kevin Eva similarly queried whether educators were seduced by good writing or storytelling when scoring reflections (personal communication, 2010). Lunz and Bashook, 16 responding to concerns of certifying boards, examined a comparable issue in their study of whether candidates' communication skills interfered with assessment of their medical skills and knowledge during oral examinations. The notion that evaluation of what is presented, whether medical knowledge or reflection, might be influenced by how it is presented is known as construct-irrelevant variance, a situation wherein variance is reliably introduced by a factor irrelevant to the construct under study. 17, 18 If reflection scoring is influenced by other factors, this finding of construct-irrelevant variance would raise critical questions about our ability to accurately evaluate reflective writings.
The purpose of this pilot study was to determine whether a score from a validated scoring rubric to measure reflective ability was affected by irrelevant variance resulting from writing or storytelling ability.
Method
This was a correlational, psychometric study. Third-year medical students at the University of California, San Francisco were required to write reflections on professionalism as part of a mandatory course which takes place between clerkships. All responded to the same prompt asking them to "reflect upon your clerkships so far and select an experience that had a significant impact upon your view of yourself as a professional or of the medical profession in general." With the prompt, all received in writing a definition of critical reflection, and half also received pagelong structured guidelines to critical reflection modeled on the clinical SOAP note and a page of answers to frequently asked questions about reflection. 19 We randomly selected 60 reflections from the pool of 163: 30 from students who used the guidelines and 30 from those who did not. Two trained raters scored the reflections for reflective ability, and two different raters with no experience in reflection scored the reflections for writing and storytelling ability. We chose two separate sets of raters to eliminate perceived bias of storytelling and writing on scoring of reflective ability, and vice versa. This study received approval from our institutional review board.
Reflection scores
We scored the reflections using a previously developed rubric 13 which provides scores for reflection ranging from "failure to address assignment" (0) to "identifies lessons learned and draws on experiences and feedback to craft a plan for the future and cites a means of determining the plan's success" (6). The reflections in this study were scored for reflective ability by two trained raters with an interrater reliability (intraclass correlation coefficient [ICC]) of 0.91 between them. Validity evidence for these reflection scores already has been provided in a separate study. 14 
Writing and storytelling rubric development
We searched PubMed, ERIC, and Google Scholar to find writing and storytelling rubrics but found none which were validated, developed for adult learners, and suitable for one-to two-page essays. Following published recommendations for rubric development, 20, 21 procedures used by others including the College Entrance Examination Board, 22, 23 and writing textbooks, 24, 25 we drafted holistic writing and storytelling rubrics. These were reviewed by three secondary school English teachers with advanced degrees in English literature and/or creative writing, four PhD medical educators, and three medical students to ensure that all key elements of each skill set had been included and that the rubric items were comprehensible to those without training in writing or storytelling. Each rubric contained five subdomains as follows: writing-capitalization and punctuation, grammar and spelling, sentence structure, style and diction, and overall structure and organization; and storytelling-setting, character, plot, detail, and narrative approach. Criteria described essays which were excellent (four points), good (three points), marginal (two points), or poor (one point) for each subdomain.
Writing and storytelling rubric validation
Next, we selected 10 one-to two-page essays and stories which showed varying combinations of good and bad writing and storytelling, and the English teachers classified these selections from best to worst for both writing and storytelling. Finally, three fiction writers scored the 10 writings using the two rubrics. The ICC for the three writers was 0.89 for writing and 0.90 for storytelling. The associations between classification of the 10 writings and other scores were analyzed using Spearman correlation because the classification was ordinal. Correlation between classification and average writing score from the rubric was r s ϭ 0.76 (P ϭ .003) and between classification and average story telling score was r s ϭ 0.89 (P Ͻ .001), thereby providing evidence of the validity of the scores from both rubrics.
Writing and storytelling scores
The 60 medical student reflective exercises were scored for writing and storytelling by a new set of two raters with backgrounds in both medicine and the humanities. The raters were trained using essays from the validation process and third-year medical student reflections that were not part of the study. Their ICC was 0.75 for writing and 0.76 for storytelling. For this study we averaged their two scores for all measures.
For the analysis of construct-irrelevant variance we calculated descriptive statistics for the writing, storytelling, and reflection scores and used Pearson correlation coefficients to examine the relationships between reflective ability and writing skills and storytelling. We conducted multiple linear regression analysis to examine the two scores simultaneously in their prediction of the reflection score. We also examined the differences in the three scores using independent t test to determine whether the abilities differed with and without the structured reflection guidelines.
Results
Reflection, writing, and storytelling scores were normally distributed. Descriptive statistics for all 60 reflections are as follows: reflection (score range 0 -6) mean 3.16 (SD ϭ 1.23); writing (score range 5-20) mean 10.49 (SD ϭ 2.16); storytelling (score range 5-20) mean 9.03 (SD ϭ 1.80). Overall, the students earned 53% of the reflection points, 52% of writing points, and 45% of storytelling points.
There was no correlation between reflective ability score and either writing score (r ϭ 0.049, P ϭ .35) or storytelling score (r ϭ 0.14, P ϭ .13). There was a modest correlation between writing and storytelling scores (0.46, P Ͻ .001). In the multiple regression, when considering writing and storytelling simultaneously as predictors of reflection, the scores for writing and storytelling accounted for 2.1% (P ϭ .54) of the variance in reflection scores. Both variables had small and nonsignificant ␤ coefficients, Ϫ0.02 (P ϭ .88) for writing and 0.15 (P ϭ .30) for storytelling. Table 1 shows the impact of the guidelines on reflection, writing, and storytelling scores. The guidelines significantly increased students' scores for reflective ability, but there was no significant difference between the two groups in writing or storytelling scores.
Discussion
When asking learners to write reflections, medical educators are often confronted with concerns on the part of both learners and other faculty members that writing and/or storytelling ability, neither of which is a criterion for being a physician, might impact evaluation of reflective ability. We found no evidence for construct-irrelevant variance with reflection and the constructs of storytelling and writing. When we considered writing and storytelling simultaneously, we accounted for virtually no variability in reflective ability scores. From these results, it appears we can feel confident that learners' writing and storytelling skills do not affect their reflection scores on written exercises when raters are trained to use the scoring rubric.
The notion that writing and storytelling skills might influence the grading of reflections makes intuitive sense. A wellwritten essay gives the impression of greater education and intellectual abilities on the part of the writer. If the quality of the writing influenced the scoring of the written reflections, this would amount to a systematic bias. Likewise, storytelling has existed in human societies across cultures and throughout history because of its ability to seduce the listener or reader with a compelling narrative. Although the students in this study demonstrated a range of abilities in both writing and storytelling, our results suggest it is possible to score reflective capability independent of the very real allures of good writing and a good story.
We found that reflective ability can be separated from writing or storytelling skills even in written reflections. Our finding that guidelines providing a structured approach to reflection increase reflective capacity but not writing or storytelling scores reinforces this contention. Just as writing and storytelling abilities don't determine reflection scores, educating learners about the components of effective reflections does not make them better writers or storytellers.
The finding of low average scores on reflection, writing, and storytelling is not unexpected. Reflection is a skill which requires education, feedback, and practice. The medical students in this study were reflective learning novices who received no instruction beyond the reflection guidelines, which were provided to only half the class. Explicit in the instructions to all the students was the goal to use the exercises to assess reflective abilities and professionalism, not writing. As a result, very few of the exercises reached even the writing skill expected from a competent college-level essay, to which the rubric should also be applicable. Similarly, the objective of the exercise was to reflect on and so learn from a clinical experience, not to tell a story from the wards, so the storytelling scores were also quite low. We do not believe that these scores indicate that our students were poor writers or storytellers; rather, the low average scores likely reflect the range of possible scores on the rubrics and the students' effort on this small, ungraded assignment.
This study has limitations. While the reliability between the two writing and storytelling raters was acceptable, more extensive training might have resulted in higher reliability. Also, using a single set of raters might have produced different results. The rubrics provide scores with high reliability when used by expert writers. Our less expert raters performed satisfactorily with a single 1.5-hour session of training.
Though not statistically significant, guideline use appeared to decrease writing scores. However, this finding may be the result of the lower reliability of the raters and/or a consequence of the study design. Guideline users followed a fourpart structure to frame their reflection which was removed during scoring to keep the raters blinded to guideline use. This change would lower scores for "overall structure and organization" on the writing rubric.
Mann and colleagues 26 conducted a systematic review on reflection and reflective practice in the health professions which discussed multiple studies supporting the claim that we can measure reflective ability through written activities. Our study further advances the arguments in favor of written reflections by demonstrating that judgment can be made about learners' reflective abilities free of influences from their writing and/ or storytelling abilities. Feeling comfortable that writing and storytelling are not influencing the measurement of reflection should allow us to move forward in determining how best to educate learners to become better at reflection as they progress through their professional education. 
